4 followed by adding 6 mg dopamine hydrochloride. This organic-inorganic hybrid buffer system slowed down the self-polymerization reaction of dopamine and made PDA layer coated on the surface of ZIF-8 uniformly. 2 Then, the suspension was stirred under air condition for 4 h, and CuZP NCs was collected and washed with methanol for three times to remove the unpolymerized dopamine.
Preparation of CuS@ZIF-8@PDA@MnO 2 (CuZPMn) NCs. In a typical preparation of CuZPMn NCs, 5 mL KMnO 4 solution (0.2 mg mL -1 ) was added to dropwise 2 mL of 1 mg mL -1 CuZP NCs suspension, and then the mixture was stirred for 5 min at room temperature. The CuZPMn NCs were obtained by centrifugation and suspended in ultrapure water at 4 °C.
Drug loading and release profiles from CuZPMn NCs.
The one-pot drug loading method was applied to encapsulate PpIX and DOX together during the preparation of ZIF-8. 1.5 mg PpIX and 4 mg DOX was introduced into Zn(NO 3 ) 2 methanol solution.
CuS NPs HMeIM were prepared in their aqueous solution. The methanol solution was mixed with the aqueous solution for the formation of PpIX-DOX-CuS co-loaded ZIF-8 NCs. Then the products were washed three times with methanol. 80 μg 1 mL monodispersed the multi-drug loading NCs were supplemented with 2 µM CpG to wrap CpG. The mixture was vigorous stirred for 2 hours and centrifuged to remove unbound CpG. The residual PpIX, DOX, and CpG ODNs in the supernatants were determined by UV-Vis measurements, to calculate the loading efficiency (LE) with Equation (1):
Single-DOX was taken as an example to investigate the drug release properties of CuZPMn NCs to avoid the mutual interference between different drugs. The cumulative drug release experiment was carried out with a dialysis bag diffusion technique at 37 °C. 5 mg DOX-loaded NCs was dispersed in 3 mL of PBS solutions (pH 7.4 or pH 5.0) and sealed in a dialysis bag (MWCO 4000 Da). The dialysis bag was submerged in 30 mL of PBS solutions and stirred for 12 h. At predetermined time intervals, 100 μL PBS solution was collected to detect the content of DOX. In the group of NIR irradiation, the CuZPMn@DOX NCs were exposed to an 808 nm NIR laser (2 W cm -2 ) for 5 min before the media was tested to determine the release amount by using UV-Vis spectra, and the release efficiency (RE) was calculated according to Equation (2):
In vitro singlet oxygen generation. The singlet oxygen ( 1 O 2 ) generation capacity was tested with 9, 10-anthracenediyl-bi(methylene) dimalonic acid (ABDA) assay.
The solution containing 50 μg mL -1 CuZPMn@PpIX NCs and 100 μM ABDA was irradiated for 60 min under 655 nm laser with the power intensity of 0.3 W cm -2 . At each predetermined time interval, the UV absorbance spectra of the solution was recorded. The stability of ABDA to 655nm laser irradiation at the same condition was also tested as control.
The generation of reactive oxygen species (ROS) from CuZPMn, CuZP@PpIX and CuZPMn@PpIX with or without 655 nm laser irradiation were also detected using a single oxygen probe DCFH-DA. 4T1 cells were seeded in a 24-well plate at a density Student's t test, and results of p<0.05 were considered statistically significant. Table S1 . Abbreviation names of the nanocarriers in the paper.
RESULTS AND DISCUSSIONS

Species abbreviations
CuS nanoparticles CuS
CuS@ZIF CuZPMn had relatively narrow size distribution for real application. 
